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(54) CONNECTION OF ROTATABLE PARTS OF A GAS TURBINE ENGINE

(57) A gas turbine engine has two connected parts
that rotate together during use. The two parts have a
tensile loading that acts to separate the two parts in use.
The two parts may be neighbouring rotating stages of a

gas turbine engine. The two parts are connected together
using both a mechanical fastener and an interlocking fea-
ture. The interlocking feature may be, for example, inter-
locking conical surfaces and/or interlocking protrusions.
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Description

[0001] The present disclosure relates to fixing two ro-
tatable parts together. Aspects of the present disclosure
relate to fixing two rotatable parts of a gas turbine engine
together.
[0002] An axial-flow gas turbine engine comprises a
compressor, a combustor and a turbine. As the flow pass-
es through the compressor, the pressure increases, re-
sulting in a net forward force on the compressor. As the
flow passes through the turbine, the pressure decreases,
resulting in a net rearward force on the turbine.
[0003] A typical compressor comprises multiple stag-
es, each one of which has a set of rotor blades provided
at a given axial location. In use, multiple stages of rotor
blades typically all rotate at the same axial rate. Further-
more, these rotor blade stages also rotate at the same
axial rate as one or more corresponding rotor blade stag-
es of the turbine.
[0004] The compressor and turbine are typically joined
by a shaft. The shaft transmits power from the turbine to
the compressor. Accordingly, the shaft, multiple com-
pressor stages and one or more turbine stages all rotate
at the same rate in use.
[0005] Turning to the compressor stages, one way of
ensuring that each compressor stage rotates at the same
rate is to machine the parts of each stage that hold the
blades (for example the rotor discs) and their connecting
parts from a single metallic block. However, this is ex-
pensive, and limits the design freedom as it requires all
stages to be manufactured using the same material. This
may not be desirable because the different flow condi-
tions (for example in terms of temperature and/or pres-
sure) experienced by each of the stages may mean that
different materials are best suited to for the different stag-
es.
[0006] If the stages are not to be machined from a sin-
gle block, then the individual rotor stages must be held
together. However, due to the pressure increase through
a compressor, there is very significant axial force pushing
neighbouring rotor stages axially apart. Thus, it may not
be feasible and/or desirable to attach neighbouring rotor
stages together using conventional means, particularly
for engines that have high pressure rises across the com-
pressor. For example, such conventional means may be
required to be unacceptably large and/or heavy.
[0007] Similarly, due to the pressure decrease through
the turbine, it may not be feasible to attach neighbouring
rotor stages of a turbine together using conventional
means. Furthermore, it may not be feasible and/or desir-
able to attach a part of the shaft (that connects the turbine
and compressor together) either to another part of the
shaft or to a part of the compressor or turbine using con-
ventional means.
[0008] Accordingly, it is desirable to be able to provide
an improved rotating gas turbine engine structure, for
example having improved design freedom and/or re-
duced cost and/or reduced weight and/or reduced size.

[0009] According to an aspect, there is provided a gas
turbine engine having a first rotatable part and a second
rotatable part. Each of the first and second rotatable parts
is rotatable about a rotational axis wherein. The first ro-
tatable part and the second rotatable part are fixed to-
gether using a primary joining mechanism and a second-
ary joining mechanism. The primary joining mechanism
is a mechanical fastener. The secondary joining mech-
anism is an interlocking feature. The first and second
rotatable parts are engaged through the interlocking fea-
ture such that relative axial movement of the first and
second rotatable parts is resisted by the interlocking fea-
ture.
[0010] According to an aspect, there is provided a
method of fixing a first rotatable part and a second rotat-
able part of a gas turbine engine together. The method
comprises mechanically fastening the first and second
rotatable parts together using a mechanical fastener. The
method comprises interlocking the first rotatable part and
the second rotatable part together using an interlocking
feature. The interlocking may provide (at least) resist-
ance to relative axial movement of the first and second
rotatable parts.
[0011] According to an aspect, there is provided a
method of manufacturing a gas turbine engine compris-
ing the step of fixing the first and second rotatable parts
together as described and/or claimed herein.
[0012] The first and second rotatable parts may be said
to be directly fixed together. The first and second rotat-
able parts may be said to be touching each other.
[0013] The first and second joining mechanisms may
be said to be separate and/or independent of each other.
[0014] The interlocking feature may comprise a first
interlocking element provided on the first rotatable part.
The interlocking feature may comprise a second inter-
locking element provided on the second rotatable part.
The first and second interlocking elements may be said
to corresponding and/or complimentary interlocking ele-
ments. The first and second interlocking elements may
be engaged with each other. This engagement may pro-
vide resistance to axial movement.
[0015] The method of fixing a first rotatable part and a
second rotatable part of a gas turbine engine together
may comprise heating or cooling at least a part of one of
the first and second rotatable parts (for example one of
their respective interlocking elements) relative to at least
a part of the other rotatable part so as to allow them to
be interlocked. Such relative heating and/or cooling
(which may be referred to as artificial heating and/or cool-
ing, for example using external apparatus such as a heat-
er or a cooler) may result in a temporary change in di-
mensions of the parts, thereby allowing assembly. After
assembly, the heating and/or cooling may be stopped,
such the parts return to their original dimensions. Such
assembly may allow the interlocking to be an interference
fit.
[0016] The first interlocking element may be provided
by an engagement surface of the first rotatable part. The
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engagement surface may extend substantially perpen-
dicularly to the radial direction (for example, substantially
in an axially-circumferentially extending surface). The
second interlocking element may be provided by an en-
gagement surface of the second rotatable part. The en-
gagement surface may extend substantially perpendic-
ularly to the radial direction (for example, substantially in
an axially-circumferentially extending surface). The en-
gagement surface of the second rotatable part may en-
gage the engagement surface of the first rotatable part.
The engagement surfaces of the first and second rotat-
able parts may be said to have substantially the same
size and/or shape.
[0017] Where the interlocking elements are said to be
provided by an engagement surface, this may mean that
the engagement surface itself is the interlocking element
and/or that the engagement surface comprises features
that form the interlocking element.
[0018] Where an engagement surface is said to extend
substantially perpendicularly to the radial direction, this
includes surfaces that are perpendicular to a direction
that is inclined to the radial direction. For example, it in-
cludes surfaces that are perpendicular to a direction that
is inclined towards the axial direction from the radial di-
rection by in the range of from 0 to 10 degrees, for ex-
ample 0.1 degrees to 5 degrees, for example 0.2 degree
to 4 degrees, for example 0.5 degrees to 3 degrees, for
example 1 degree to 2 degrees.
[0019] The engagement surfaces of the first and sec-
ond rotatable parts may be at least a segment of a frusto-
cone, for example a full frusto-cone. The axis of the frus-
to-cone may be the rotational axis of the gas turbine en-
gine. The frusto-cone may be referred to as right frusto-
cone.
[0020] The cone angle of such a frusto-cone (which
may be defined as the angle between the lines formed
by a cross-section through the frusto-cone in the axial-
radial plane) may be in the range of from 0 to 10 degrees,
for example 0.1 degrees to 5 degrees, for example 0.2
degree to 4 degrees, for example 0.5 degrees to 3 de-
grees, for example 1 degree to 2 degrees.
[0021] The engagement surface on the first rotatable
part may comprise at least one protrusion that interlocks
with at least one corresponding protrusion formed on the
engagement surface of the second rotatable part. The
engagement surface on the first rotatable part may com-
prise a plurality of protrusions that interlock with a plurality
of corresponding protrusions formed on the engagement
surface of the second rotatable part.
[0022] The protrusions (which may be referred to as
and/or may be surface texture and/or ridges) may be any
suitable size and/or shape. For example, each protrusion
may have a triangular cross-section and/or may be py-
ramidal. The protrusions may be, for example, elongate
protrusions extending substantially in the circumferential
direction.
[0023] The or each protrusion may have a base and a
tip. The height of the tip above the base may be less than

5mm, for example less than 2mm, for example less than
1 mm, for example less than 0.5mm, for example in the
range of from 0.025mm to 1 mm.
[0024] The mechanical fastener may be of any suitable
form. For example, the mechanical fastener may be a
rivet. By way of further example, the mechanical fastener
may comprise a threaded element, such as a bolt. The
mechanical fastener may be, for example, a nut and bolt.
[0025] At least one (for example both) of first and sec-
ond rotatable parts may be part of a compressor, for ex-
ample the highest pressure compressor in the engine.
For example, the first and second rotatable parts may be
discs that retain (or are integral with, for example in the
form of blisks) the blades of a rotor stage of the compres-
sor, for example the highest pressure compressor in the
engine.
[0026] At least one (for example both) of the first and
second rotatable parts may be part of a turbine, for ex-
ample the highest pressure turbine in the engine. For
example, the first and second rotatable parts may be
discs that retain (or are integral with, for example in the
form of blisks) the blades of a rotor stage of the turbine,
for example the highest pressure turbine in the engine.
[0027] At least one (for example both) of the first and
second rotatable parts may be part of a shaft linking a
compressor and a turbine together, for example a shaft
linking the highest pressure compressor and the highest
pressure turbine.
[0028] The highest pressure compressor and the high-
est pressure turbine may comprise all of the rotor stages
that rotate most quickly in the engine during use.
[0029] The first and second rotatable parts may be at
least a part of neighbouring rotor stages.
[0030] At least one of the first and second rotatable
parts may be a spigot used to connect the first and second
rotatable parts together. Such a spigot may be a part of
the first or second rotatable part.
[0031] The skilled person will appreciate that except
where mutually exclusive, a feature described in relation
to any one of the above aspects may be applied to any
other aspect. Furthermore except where mutually exclu-
sive any feature described herein may be applied to any
aspect and/or combined with any other feature described
herein.
[0032] Embodiments will now be described by way of
example only, with reference to the Figures, in which:

Figure 1 is a sectional side view of a gas turbine
engine;
Figure 2 is a sectional side view of a core portion of
a gas turbine engine;
Figure 3 is a sectional side view of part of a com-
pressor of a gas turbine engine;
Figure 4 is a sectional side view of a first example
of rotational parts of a gas turbine engine; and
Figure 5 is a sectional side view of a second example
of rotational parts of a gas turbine engine.

3 4 



EP 3 208 419 A1

4

5

10

15

20

25

30

35

40

45

50

55

[0033] With reference to Figure 1, a gas turbine engine
is generally indicated at 10, having a principal and rota-
tional axis 11. The engine 10 comprises, in axial flow
series, an air intake 12, a propulsive fan 13, an interme-
diate pressure compressor 14, a high-pressure compres-
sor 15, combustion equipment 16, a high-pressure tur-
bine 17, an intermediate pressure turbine 18, a low-pres-
sure turbine 19 and an exhaust nozzle 20. A nacelle 21
generally surrounds the engine 10 and defines both the
intake 12 and the exhaust nozzle 20.
[0034] The gas turbine engine 10 works in the conven-
tional manner so that air entering the intake 12 is accel-
erated by the fan 13 to produce two air flows: a first air
flow into the intermediate pressure compressor 14 and
a second air flow which passes through a bypass duct
22 to provide propulsive thrust. The intermediate pres-
sure compressor 14 compresses the air flow directed into
it before delivering that air to the high pressure compres-
sor 15 where further compression takes place.
[0035] The compressed air exhausted from the high-
pressure compressor 15 is directed into the combustion
equipment 16 where it is mixed with fuel and the mixture
combusted. The resultant hot combustion products then
expand through, and thereby drive the high, intermediate
and low-pressure turbines 17, 18, 19 before being ex-
hausted through the nozzle 20 to provide additional pro-
pulsive thrust. The high 17, intermediate 18 and low 19
pressure turbines drive respectively the high pressure
compressor 15, intermediate pressure compressor 14
and fan 13, each by suitable interconnecting shaft.
[0036] Other gas turbine engines to which the present
disclosure may be applied may have alternative config-
urations. By way of example such engines may have an
alternative number of interconnecting shafts (e.g. two)
and/or an alternative number of compressors and/or tur-
bines. Further the engine may comprise a gearbox pro-
vided in the drive train from a turbine to a compressor
and/or fan.
[0037] Figure 2 is a close-up view of a part of a high
pressure compressor 15, combustor 16 and high pres-
sure turbine 17 of a gas turbine engine 10. The arrow P
represents a forward load on the compressor 15 that is
generated during use due to the increasing pressure of
the fluid as it passes through the compressor 16. Simi-
larly, the arrow Q represents a rearward load on the tur-
bine 17 that is generated during use by the decreasing
pressure of the fluid as it passes through the turbine 17.
[0038] The compressor 15 comprises multiple rotor
stages, as shown in Figure 2, in which four neighbouring
rotor stages are labelled 151, 152, 153, 154. The neigh-
bouring rotor stages 151, 152, 153, 154 are manufac-
tured as separate components that are then connected
together. Due to the increasing pressure of the fluid as
it passes through the compressor, the joints between the
rotor stages experience a tensile loading, labelled T in
the Figures. Such a tensile axial load T may occur any-
where in the load path where two components are con-
nected together. For example, a tensile axial load T is

shown in Figure 2 at a joint between two parts of a con-
necting shaft 30 that connects the compressor 15 to the
turbine 17. Although not shown explicitly in Figure 2, sim-
ilar joints experiencing a tensile axial load may also be
found in the turbine 17, for example.
[0039] Figure 3 is a more detailed view of four neigh-
bouring rotor stages 151, 152, 153, 154. Typically, stator
vanes are provided between each pair of rotor stages
151, 152, 153, 154, but these are not included in Figure
2 purely for clarity. In the Figure 3 example, each rotor
stage is connected to its neighbouring rotor stage. Each
rotor stage is connected to its neighbouring rotor stage
by a mechanical fastener 200. Each rotor stage is also
connected to its neighbouring rotor stage by an interlock-
ing feature 310, 320.
[0040] The mechanical fastener 200 may be a thread-
ed mechanical fastener 200, such as a bolt 200, as in
the example shown in Figure 3.
[0041] The interlocking feature 310, 320 may be said
to lock one of the rotor stages 151, 152, 153, 154 to a
neighbouring rotor stage 151, 152, 153, 154, for example
in the axial direction 11. The Figure 3 arrangement shows
two examples of interlocking features 310, 320. One ex-
ample of an interlocking feature 310 comprises a plurality
of protrusions that interlock with another plurality of pro-
trusions, and is described in greater detail below in rela-
tion to Figure 5. Another example of an interlocking fea-
ture 320 comprises a pair of engaging frusto-conical sur-
faces, and is described in greater detail below in relation
to Figure 4. It will be appreciated that an engine may
comprise one or both of the interlocking features 310,
320 shown and described in relation to Figures 3 to 5, or
indeed another type of interlocking feature in accordance
with the present disclosure. The rotor stages 151, 152,
153, 154 may be examples of rotatable parts that may
be fixed together according to the present disclosure.
[0042] The rotor stages 151, 152, 153, 154 shown in
the Figures comprise blades secured by a dovetail root
161, 162, 163, 164 into a slot 171, 172, 173, 174. The
slot may be formed in or otherwise provided to a disc
181, 182, 183, 184. However, the rotor stages 151, 152,
153, 154 could take any form, for example bladed discs
(in which the disc and blades are integral, also known as
blisks) and bladed rings (in which the blades extend from,
and are integral with, a ring, also known as a bling).
[0043] The rotor stages may comprise spigots 191,
192, 194, as in the Figure 3 example. The spigots 191,
192, 193, 194 may extend from a rotor stage 151, 152,
153, 154 (for example from the disc of a rotor stage) to
a neighbouring rotor stage 151, 152, 153, 154. A spigot
191, 192, 193, 194 of one rotor stage 151, 152, 153, 154
may be connected to a neighbouring rotor stage 151,
152, 153, 154, for example using both a mechanical fas-
tener 200 and an interlocking feature 310, 320. For ex-
ample, a spigot 191, 192, 194 of one rotor stage 151,
152, 153, 154 may be connected to a disc 181, 182, 183,
184 of another rotor stage.
[0044] Figure 4 shows an example of an interlocking
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feature 320 in detail. The Figure 4 example shows the
joint between the rotor stage labelled 151 in Figure 3 and
the stage labelled 152 in Figure 3, but of course the in-
terlocking feature could be applied to the joint between
any rotor stages 151, 152, 153, 154 or indeed the
joint/connection between any rotatable parts.
[0045] The interlocking feature 320 in the Figure 4 ex-
ample is formed by the engagement of two conical sur-
faces 322, 324. The engaging surfaces may be referred
to a frusto-cones. One of the conical surfaces 322 is on
the first rotatable part (in the Figure 4 example the spigot
191 of the first rotor stage 151) and may be referred to
as a first interlocking element. The other conical surface
324is provided on the second rotatable part (in the Figure
4 example the portion of the slot 172/disc 182 of the sec-
ond rotatable part 152) and may be referred to as a sec-
ond interlocking element.
[0046] The conical surfaces 322, 324 may be parallel
and/or may be substantially the same size and/or shape,
at least over an engagement portion thereof. The angle
θ of the conical surfaces relative to the axial direction in
a plane perpendicular to the circumferential direction may
be less than 10 degrees, for example in the range of from
0.1 degrees to 5 degrees, for example in the range of
from 0.5 degrees to 3 degrees, for example in the range
of from 1 degrees to 2 degrees, for example on the order
of 1.5 degrees.
[0047] The conical/angled surfaces 322, 324 may be
perpendicular to a direction that is angle relative to the
radial direction either towards the positive or negative
axial direction.
[0048] The conical/angled surfaces 322, 324 may help
to prevent movement of the first rotatable part 151 relative
to the second rotatable part 152, for example relative
axial movement (in the direction of the engine axis 11)
during use.
[0049] Figure 5 shows an example of an alternative
interlocking feature 310 in detail, once again illustrated
by way of example using the joint between the rotor stage
labelled 151 in Figure 3 and the stage labelled 152 in
Figure 3. As with the Figure 4 example, the interlocking
feature could be applied to the joint between any rotor
stages 151, 152, 153, 154 or indeed the joint/connection
between any rotatable parts.
[0050] The interlocking feature 310 is formed by a plu-
rality of protrusions 312 formed on an engagement sur-
face of the first rotatable part (in the Figure 5 example
the spigot 191 of the first rotor stage 151) engaging with
a plurality of corresponding protrusions 314 formed on
an engagement surface of the second rotatable part (in
the Figure 5 example the portion of the slot 172/disc 182
of the second rotatable part 152). The plurality of protru-
sions 312 formed on an engagement surface of the first
rotatable part 151 may be referred to as a first interlocking
element. The plurality of protrusions 314 formed on an
engagement surface of the second rotatable part 152
may be referred to as a second interlocking element.
[0051] The protrusions 312, 314 may extend at least

in the circumferential direction (in other words, may have
an elongate shape having a longitudinal axis extending
at least in part in the circumferential direction), as in the
Figure 5 example.
[0052] The protrusions 312, 314 may take any suitable
form. For example, the protrusions may have a substan-
tially triangular cross-section, as in the Figure 5 example,
although any other suitable cross-section may also be
used. The protrusions may be of any suitable size, for
example height h, depending on, for example, the desired
resistance to axial movement. Purely by way of example,
the height h (which may be referred to as the height in
the axial direction) may be less than 5mm, for example
less than 2mm, for example less than 1 mm, for example
less than 0.5mm, for example in the range of from
0.025mm to 1 mm. The protrusions 312, 314 may take
the form of a regular, repeating pattern, or may be irreg-
ularly spaced, for example randomly (or pseudo-random-
ly) spaced, for example in the form of surface roughness.
[0053] In general an interlocking feature may be
formed by corresponding interlocking elements formed
on the first and second rotatable parts. Corresponding
interlocking elements may mean that the elements have
the same form, for example the same size and/or shape.
[0054] Any suitable method may be used to assemble
the first and second rotatable parts 151, 152. For exam-
ple, one of the first and second rotatable parts (or at least
the parts thereof forming the interlocking feature, such
as the conical surfaces 322, 324 and/or the protrusions
312, 314) may be heated relative to the other of the first
and second rotatable parts. For example, one of the first
and second rotatable parts 151, 152 may be artificially
heated or cooled. Such heating/cooling may result in the
relatively cooler component to be relatively smaller than
in use, thereby allowing assembly. Once any artificial
heating/cooling is removed, the desired interlocking fea-
ture will be produced, for example through an interfer-
ence fit.
[0055] According to any aspect of the disclosure, the
second joining mechanism, whatever form that takes,
may extend around the full circumference or, where ap-
propriate, may extend around one or more segments of
the circumference. Purely by way of example, protrusions
312, 314 such as those in the Figure 5 example may
extend entirely around the circumference of the first and
second rotatable parts 151, 152, or may extend of one
or more circumferential segments.
[0056] It will be understood that the invention is not
limited to the embodiments above-described and various
modifications and improvements can be made without
departing from the concepts described herein. Purely by
way of example, the first and second rotatable parts 151,
152, 153, 154 are not limited to those shown and/or de-
scribed herein, and may include any desired first and
second rotatable parts with which the present disclosure
may be used. By way of further example, the interlocking
features shown in described in Figures 4 and 5 may be
supplement or replaced by alternative interlocking fea-
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tures and/or the interlocking features shown in described
in Figures 4 and 5 may be provided separately or in com-
bination with each other. Except where mutually exclu-
sive, any of the features may be employed separately or
in combination with any other features and the disclosure
extends to and includes all combinations and subcombi-
nations of one or more features described herein.

Claims

1. A gas turbine engine (10) having a first rotatable part
(151) and a second rotatable part (152), each of the
first and second rotatable parts being rotatable about
a rotational axis (11) wherein:

the first rotatable part and the second rotatable
part are fixed together so as to be fixed relative
to each other using a primary joining mechanism
(200) and a secondary joining mechanism (310,
320);
the primary joining mechanism is a mechanical
fastener; and
the secondary joining mechanism is an inter-
locking feature through which the first and sec-
ond rotatable parts are engaged so as to resist
relative axial movement of the first and second
rotatable parts.

2. A gas turbine engine according to claim 1, wherein
the interlocking feature comprises:

a first interlocking element (312, 322) provided
on the first rotatable part; and
a second interlocking element (314, 324) pro-
vided on the second rotatable part, wherein:

the first and second interlocking elements
are engaged with each other so as to pro-
vide the resistance to axial movement.

3. A gas turbine engine according to claim 2, wherein:

the first interlocking element is provided by an
engagement surface (312, 322) of the first ro-
tatable part that extends substantially perpen-
dicularly to the radial direction;
the second interlocking element is provided by
an engagement surface (322, 324) of the second
rotatable part that extends substantially perpen-
dicularly to the radial direction and engages the
engagement surface of the first rotatable part.

4. A gas turbine engine according to claim 3, wherein
the engagement surfaces of the first and second ro-
tatable parts are at least a segment of a frusto-cone
(322, 324), with the axis of the frusto-cone being the
rotational axis of the gas turbine engine.

5. A gas turbine engine according to claim 3 or claim
4, wherein the engagement surfaces are perpendic-
ular to a direction that is inclined towards the axial
direction from the radial direction by in the range of
from 0 to 5 degrees.

6. A gas turbine engine according to any one of claims
3 to 5, wherein the engagement surface on the first
rotatable part comprises at least one protrusion (312)
that interlocks with at least one corresponding pro-
trusion (314) formed on the engagement surface of
the second rotatable part.

7. A gas turbine engine according to claim 6, wherein
the engagement surface on the first rotatable part
comprises a plurality of protrusions (312) that inter-
lock with a plurality of corresponding protrusions
(314) formed on the engagement surface of the sec-
ond rotatable part.

8. A gas turbine engine according to claim 6 or claim
7, wherein the or each protrusion has a base and a
tip, the height (h) of the tip above the base being less
than 1 mm.

9. A gas turbine engine according to any one of the
preceding claims, wherein the mechanical fastener
comprises a threaded element.

10. A gas turbine engine according to any one of the
preceding claims, wherein the first and second ro-
tatable parts are part of the highest pressure com-
pressor (15) in the engine, the highest pressure tur-
bine (17) in the engine, and/or a shaft (30) linking
the highest pressure compressor and the highest
pressure turbine together.

11. A gas turbine engine according to any one of the
preceding claims, wherein the first and second ro-
tatable parts are at least a part of neighbouring rotor
stages.

12. A gas turbine engine according to claim 11, wherein
at least one of the first and second rotatable parts is
a spigot (191, 192, 193, 194) used to connect the
first and second rotatable parts together.

13. A method of fixing a first rotatable part (151) and a
second rotatable part (152) of a gas turbine engine
(10) together, comprising:

mechanically fastening the first and second ro-
tatable parts together using a mechanical fas-
tener (200); and
interlocking a first interlocking element (312,
322) provided on the first rotatable part with a
corresponding second interlocking element
(314, 324) provided on the second rotatable

9 10 



EP 3 208 419 A1

7

5

10

15

20

25

30

35

40

45

50

55

part.

14. A method of fixing a first rotatable part and a second
rotatable part of a gas turbine engine together ac-
cording to claim 13, comprising heating or cooling
one of the interlocking elements relative to the other
interlocking elements so as to allow them to be in-
terlocked.

15. A method of manufacturing a gas turbine engine (10)
comprising the step of fixing the first and second ro-
tatable parts together using the method of claim 13
or claim 14.

11 12 



EP 3 208 419 A1

8



EP 3 208 419 A1

9



EP 3 208 419 A1

10



EP 3 208 419 A1

11

5

10

15

20

25

30

35

40

45

50

55



EP 3 208 419 A1

12

5

10

15

20

25

30

35

40

45

50

55


	bibliography
	abstract
	description
	claims
	drawings
	search report

